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PURPOSE: A solder alloy is provided to minimize the deformation for the thermal stress and to improve the strength of a 
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CONSTITUTION: A solder alloy for soldering comprises Sn of 55-70wt%; Sb of 0.05-5.0wt%; Ge of 0. 001-0. 1wt%: P of 
0.0001 -0.05wt%: Pb and other impurities. The soldering quality is improved by suppressing the reduction of the fatigue 
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Thereby, a manufacturing cost is reduced. 
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&moi *?&ti= its a u mofsi m$M& 

B ggg oj^sJ^JIEMPCBjOH *) S2I 2X^§§ ^S6PI ?I5H A^g£j^ ^Sg ^P ^(solder a! loy)0il 3& 23 
o^AH. Hoi yS^SI HIS SE» Sf&AlfM yg§ #P »§0|| 5*e 33 01 P. 

ftOS(solderinQ)8 y™i 0I§°! aB^lftS/H. *8I eJ±H£IS3IEKPCB)0ll &JEXII SOIU JHB SIS ITS ^S^J 2X1 

¥ii ^ss^i ?i5H oigEin sip . 01 an m yst oi§§^ sje a;/a»»iS2i ^sstm. n^i^ 

a Oil °I6H ^SS*J2| IQHESl^ Q?gOII CO £1 °IS P ZHSESfS 4^01 S?£II1 2»P. ^. ?§§^^ II ^ £ II ^ 2J 
SKH 21^s}^.D\B(PCB)H\ £3 ¥§ ^ ^P §01 8E^filU SSS »OI . M CHI 21 6f &«Sg2| g§i £P P 

?o v oi yas&^oii sichah sen »= £*ioi ^psisch m^.mm mow °\m ^mo\ was^i sd. oi en & 

^ay^oj 2 «o oilgjCH. e!±H3l£3IB0ll tf3& ^M°l Bdf^J «S xlS^ei §& v 2l £°J0l SCK 

ggiJS 0112 CH. 63Sn-37Pb mU H^Oi 0|g£l21P. 01 £H & g£H2] XigS ftp HDISWXI ZIP XI 

a °xiisoi at bsxhss &ro> nam, £i2 a^iaxusissi ^isi §j ±mm ^mou mm ^ssarsi 

HS&SIOH £|6H 2! ±H 31 £215*21 H&lH EH © fe*g^2| ^E^f S^oWl SCH ^S^OilAHEJ tf2l &0I ^£IE§ 2 



i 



casa urn ai ms mm goi gaaih ^xngoi 91a. ch^oi. &01& geH2j ass t^g sanaa o*g 

g^oi ^32^CHI 2J6H £f S Oil AH IE XHgSM ^231^1 <H^H^ IgS^IB A|^2J Sif2f gJHI AH AH 61 



b ^shj &mm tttiis ^mmo\ ^s^oii cn§i 211 ^i^siaf^. as^a as % mM m^m aai^ 

g §> k ^AI£! ass ^CH i^g »I98}£ 3JOIQ. 35.13. &3| g «ge| DE s^g a US0 || o|g ^ CH g S 

2] gBOl SfS@ 3g ftCHSK #CH ^ ^113* 3HXH& 2H3ICH #LHM flIS&Oil 3 DS ^3 01 210. 



A^|Sf a 3 s SfgS^I ^1 81-04 S SSOil 21 » ^CH BSB, ^ 55 LHXI 70 g§f%. °^EI = 0.05 LH XI 5.0 ggf%. ?ii^ 
0.001 LH XI 0.1 ggf%. Si 0.0001 LHXI 0.05 gf*% « ^01 e^(«ffl)OI3 SJmff M^MOI S^SOi 0l¥CH£! 

B S*S0II 2|& w£\ S3 Oil SiOI/d. #31 fe=f2l S» " 11 i?CH ttS SXfl §8S| 0.001 LHXI 0.2-g»%2| 

0.001 lhxi 5.0 gg%si ai^^^. 0.01 lhxi 0.5 gg%si lib. 0.001 lhxi 1.0 gg%si 0.001 lhxi 1.0 gg% 

s\ » 0.001 lhxi 1.0 as mo\\M is 01&01 x\mm ^ 9iu. nam. = us 011 2i§! ^lh 

B3S 3 g»OI »SS B§j #LH2L irLH ^ ^XDJ }HXH@ 2i0[ CH ^CH^ A^gg ^ °[CK 

016k S ^gOi| ojs} age ftQi ggg ^ Ail 81 tfg»DL £>0| g ^ g CHI 21 S ^CH fi^Oil S^Fa^ ^ &^m±m°\ 
m&gOU 0\§1 4-XI2I slgg 01 6f Oil AH ^1 XH Shfe 1,^21 Jl&mOl ^^^AH . 2X1 □ ^^Oil LH 

5H omn\ BO. 

S^H^. ^Qi i^g ^QiijAI SOI 5184-^ gCL 3 01^^ gg^LH^J . y g2J S^^l^^f CH^Ig2| 

6i^2f ass^sMi i^Mii g«sK)i ^aafctai. oiaff ^^timms onaa. ^lhuai ejiUffls^iBa 

Si^S XiSUI^D. EES!- , ^If^gOil 2j§[ S^^Sfg2J ^CH2| ^^'1 s£H6MI 1 ^2 O^UBK #CHii 01^ 

OilE ^1^1^. ^MSii^Oil 216H yS^Oil ^!>1I B^OI ^^8MI £1^ Q.2101 SQL 

M^H^. ^CH m^B ^S il'i ^ODI ?l 6H §S ^ }fXjO^ §1CK 3 01^^ eSOl LH¥ fe^S ^ 

CH U Al k8 ^Q8f3. 3 ^ e"8^0) §21 Uj^^Oil xlg^oi gi> t§ Q|xMI iD. ^3 

Oil. ggOl LH ° ^22 X1IM A^ggOll S^£J^ S Oil 2]oH mC-\D\ 2^SOi XiS^D. £E§1 . 

m LH &^2| ^^^21 3^d2| SSx^OI^F U ^ 3^ ^CH^j^ ^^5} §011 AH 1^21! ^EH^ ^^aCH £1 « 

01 Xio^Q. 

^ lh § § ^ eh oil ah 2i ms^oi mo\o\ mo. 3 01^^ ^xn^ ^ lh ^ oil ^e^c Ai^g ^^§£21 & 

8 Al^OIHg ^LH^F ^3 m^H\ n-iXjO^oj ojiHU^^ieOil ^MOI 2536^1 Sfja^l [LUPOID. 

£D\2\ BS ^LH s^2J ^fi 3S16K>1 ^ ^S2| ^LH i^^Oil g^FS^ 2j m~ SJ^^2j 5[g ^ 3 

go| -xl §!§0il CH& Oi^Oil Q16H ttlHSB CHI BP. 

^^(Sn)g ^LH 1,^2] XII ^ dig Oil E S&g OlXliz: Sl^MAH. 3 & V ^0I LH^ &>iU ^2 #LH fi^2| gSO| ^0^ 
X1 ^SAI ^SM^OI X-io^CH ^M2i LH^^Oil ^S&M Olxl^ m^W IHEIQ. Ol £H & ^eiShOI ^ ^SOII 21 

§f ^LH ^ Oil AH ^ 3 i^^2| 50 LHXI 80 g^%^ §_^S21D. 2fEI = (Sb)8 ^CH2J §^UI3i^l %§} 
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Xi6^Q. «8I S^gOl 5 01 #01 £i£ §§ ^LH2J ££OI Ig^ #EHS £]CH yggOl ^ XH 61 HWEKH *^X! 

(Bridge) S3 S3T0I RBBD. Oiae iHXIfc BhEISS □ 83*801 0.05 §g% 0I8PI 8318 S¥0il^ A I- 6! e> 

Bass s^skh ^ sufs pichs ^ mi g oil e vsoii 21 « #ch vsoh/h^ a as SS o) ^ 

ss?p> 0.05 mxi io gg%s esaaa. 

^foi°^ d mgsi u\x\ t\\ a^oii xisoi gj^ej £grs ^ ^hah^ 201 on^^ai. 0.001 mm o\b\d\ 

S □ >12J g^oo^ a avgou o|s f ^ CH fcgOII/Hfc ^I^Dfs 5|§g^3[ 0.0001 LH Xl 5 §§X1 & 

°J(P)S Ql^gi 9b S^Oii SlOI/dE ftDi°| «gOU 5 OlXlfe &g S4sSAL $CH2J B£f 

3IH fcH»B2| dfg S &tx» ©t« WB¥2I K eOil 2i ^ Slfe LH^Mai^ge S^AiaiQ. 01 a & H£8 

:nxi^ °js s:ngoi o.oooi gg% oi g^oii^ mc-\ »=oii □ ^£jei s.&s :h°i D |xi xi =mji scl nai^. 
0.5 01^01 S3iEife s^oii^ 23ia4 ^c-ni- ^i^e 3Hi:n ^e^oi H8*at ^°i dixmi 925 s 

^SOil 2|6f ^CH KSOIIAlfe 01 oj gfgg?|;f 0.0001 LH XS 0.5 §8%^ eSE|»CL 

§>E . «3| X|^£j£r » = ll^oj dl^¥^. LIB. S3 S £J§S 3 Ol^gSI 83F0II HISH 

5^! 5. 18 e tu» as ^ch assi m ^ m %v 0 ^ Dl mmw B Ba0 |, #CH ^, E oj ^ CH m 
moKM Aigsfw Aie& mn\m ueilh a a 3soid. 

6Ui S 1011 JUHE! dljnoil IS ^XH otiHSIS^ieS! ¥i yggog Mggi 91^ Sn63 gif%-Pb37 etf% g§ 

iCil Oig^ SOi^l. ^'AlOji 1 LH XI ^ Al 011 9^ ^ Oil {L\B #CH m^^^M mmg ^¥1^1 Oil AH ^ 
¥1011 ^IXHE! 21 ^ ^xl §IS© g^l 0ILHS1 Xil££! 50IQ. 

AISS til H01I ]Jl\ 1 LH X! ^AlOil 9°1 #CH iSi §^ej- B^l°1 g^|£^ IQ^^IM 0|gSK)1 A|g6t«offl 
. □ ^Oj^oj ^^^g ^§6^01 ^^M S 1011 L|- EltH ^OIQ. 3£IJ2. lH g £ AliiS S&S OigmOl ^ 245 

'C01IAH S6F«offl. ygSEfc 9 PINS! 5H^EiM MgmOi ^i? 10mi/sec *S»Oj 4=^§l ^2FS S 1011 LF El 

LH2iD. 
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£2! S 1 0il AH 4* SI §01 g Oil 2j§l #CH §> = g }|soj ^ CH ggjgt ^goj HH g S S ^115^ AH . 

g£l BSJAI 3g SAIOil yga£ % 4^g0l SD CH ?\QU. 



^ i^gOU 2J§1 ^CH S = §J 3 ggfOI 3g ^CH2f ^CH §J JHXHS 2f0jCH mUzz ^S^SI El£^ 

goi x|m£i^ ^x-iimoi ^§21 LH^pgg s^ai^ih. ^chuai g^»g ^^oi ^ hi sqh £*J2i *i 



S^S 1. ^ 55 LHXI 70 2!£IS 0.05 LH XI 5.0 g^%. >il ^0^s 0.001 LH XI 0.1 gg%. 2J 0.0001 LH II 

0.05 s§% ^ ^01 e^(»ffl*)0i:Q S3 miff M^SOI g^SCH 0|ipCH£J 31 ^§2^ 6hfe ^CH S = . 

S^PS 2. XIII S01I 210UH. £PI yH| Si^B 4J5I #Oi S3 SMI gg2| 0.001 LH XI 0.211^ =?£|. 0.001 LH X! 
5.0 gg%£l 0.01 LH X! 0.5 §1^°! UH. 0.001 LHXI 1.0 g HPS. 0.001 LHXI 1.0 g^%2| »g % 

0.001 LHXI 1.0 gg%°i oj- mmM ^eh^i 1g OI^OI xt^£IOi 0| = CH2 §^ ^Di S3 . 

3?S 3. ^ 55 LHXI 70 gg%. BJEIS 0.05 LHXI 5.0 gg%. 3|l = CUfe 0.001 LHXI 0.1 ggf%. S! 0.0001 LHXI 

0.05 g.g% ^ % tefOI S^(«ffl5)0i:3 MJHHei M^gOl S^^CH 01 ^CH ^ ^S^^ 8\S= ^1 
61^ ^CH. 

4. HI 3 S0I1 2JOUH. ^Ol ^'^M. £J\ m£\ 2x11 gSSI 0.001 LHXI 0.2 g»%2| ?£l, 0.001 LH 
XI 5.0 g^ k %2| dl^¥^. 0.01 LHXI 0.5 g^> fc %2J LIU. 0.001 LHXI 1.0 gS%2| ^^M. 0.001 LHXI 1.0 g»%2| »g 

^ 0.001 LHXI 1.0 g^%2i 2Js gOilAH <y^S IS OI&OI Jl^SOl 01^015] 8^ ^Qi S 

3^1 ^CH. 
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5. ^ 55 LHXI 70 ggf%. SfEJS 0.05 LH XI 5.0 ?1I = D^ 0.001 LHXI 0.1 g§> fc %. £] 0.0001 UiJi 
0.05 gi> k % SI 3! yOl ^¥(^^)0I^} S^IIie M^MOI §^£JCH OI^CH£j 6^ #CH OI§S £ 

6. HI5S0II 2!0UH. tf2| m^m. gl\ SCH fcg 3x11 g8£| 0.001 LH XI 0.2 gif%2| 0.001 LH 
XI 5.0 gg%£] bl^^^. 0.01 LHXI 0.5 gg, k %2l LI ^ . 0.001 LHXI 1.0 UPM. 0.001 LH XI 1.0 SS%2| 2tS 
^ 0.001 LHXI 1.0 g»%2l if CHI AH 1§ OI&OI xl^QOi Ol^CHS 8*fe ^CH »3S Olggl 

as mu. 

&=?9t 7. 55 LHXI 70 ggf%. °*EIS 0.05 LHXI 5.0 SS%. 31^0^ 0.001 LHXI 0.1 ggf%. 2J 0.0001 LH Xi 

o.05 gs% % §j yoi £h^(«g&)oii> sarnie s^goi g:naoi oi^oi^j ^lh &g§ oig§i ^ 

Xl^ SlrOICH #Qi. 

a?» 8. ai7swi sia/d. &:>i ysi &31 ^ch as a mi ggsi 0.001 lhxi 0.2 g§r%sj ^ai. 0.001 lh 

X! 5.0 g ^%2.| dl^^^:. 0.01 LHXI 0.5 gg%2| L| ffl . 0.001 LHXI 1.0 gif%2| iff. 0.001 LHXI 1.0 gg%°l 6> g 
0.001 LHXI 1.0 g^%2J ojg gO||AH i§ Oi&OI xi^EjOi OI^CH^! £g ^S^^ 8*fe gfCH §>3g Of 

juxwb 9\o\o\ mu. 
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m 2 m stwtco «, ^x *mfomw. 1 omx^ < 3 on 

gBORitttODflgff 3 a t <^^#*>--«0rtf>{i/Cfc*^ 

4«siS4bttne«T', *^>SB8(7)noiigfi, ^ 

7tV n* v r 3 coRltttDflSB 3 a coSS PSBcoiSS J: 
t^L, KRa«S5S4 b^)±afifltKRfil«IHI»3 

a co-gp t >j v h z t & Tp-r . * , r 

fclSSFUfcRS^ b*«nit«IH«3 atAv^itf J: at 

«ejs«'3r< . mumm^mmt m taa^*K*c l 

[00 14] 

<bix . SUPF* £ «fc 4 ^mi^mmco^cr, 
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